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doi:10.1016/j.ejvs.2008.08.016Abstract Objective: To examine and compare existing pre-operative risk prediction methods
for elective abdominal aortic aneurysm (AAA) repair.
Design: Systematic review.
Methods: Medline, EMBASE and the Cochrane library were searched for articles that related to
risk prediction models used for elective AAA repair.
Results: 680 abstracts were reviewed and after exclusions 28 articles encompassing 10 risk
models were identified. The most frequently studied of these were the Glasgow Aneurysm
Score (GAS), the Physiological and Operative Severity Score for enUmeration of Mortality
(POSSUM) predictor equation and the Vascular Biochemistry and Haematology Outcome Model
(VBHOM). All models had strengths and weaknesses and some had unique features which were
identified and discussed.
Conclusion: The GAS appeared to be the most useful and consistently validated score at
present for open repair. Other systems were either not validated fully or were not consistently
accurate. Some had significant drawbacks which appeared to severely limit their clinical appli-
cation. Recent work has shown that no scores consistently predicted the risk associated with
endovascular aneurysm repair (EVAR). Pre-operative risk stratification is a vital component of
modern surgical practice, and we propose the need for a comprehensive new risk scoring
method for AAA repair incorporating anatomical and physiological data.
ª 2008 European Society for Vascular Surgery. Published by Elsevier Ltd. All rights reserved.Holt, St George’s Vascular
, Blackshaw Road, Tooting,
53205; fax: þ44 2087253495.
et.com (P.J.E. Holt).
ty for Vascular Surgery. PublisheIntroduction
The rupture of previously undetected abdominal aortic
aneurysms (AAAs) is responsible for a significant number of
deaths in the UK, with an overall mortality of over 80%. Thisd by Elsevier Ltd. All rights reserved.
638 B.O. Patterson et al.has not improved in the last fifty years despite a reduction
in the risk associated with elective repair in this period.1e3
Older patients with greater co-morbidity are increasingly
undergoing elective repair to prevent rupture. The risk and
potential benefit of such procedures must be considered to
determine which should be approached with greater
caution.
Across many surgical specialties mathematical models
have been used to aid surgeons to plan operations.
Vascular-specific scoring systems have been derived with
AAA repair forming an area of particular interest. At
present there is no consensus as to which scoring system, if
any, should be used routinely. Therefore, the current
evidence for the use of risk prediction methods for both
open and endovascular techniques was reviewed.Methods
Medline, EMBASE and the Cochrane Collection were inter-
rogated. The keywords used were ‘‘abdominal aortic
aneurysm’’, and ‘‘risk’’ and/or ‘‘score’’. Abstracts of all
articles that proposed new scoring systems or externally
validated existing systems were reviewed. Further poten-
tially useful articles were identified through scrutiny of
references. Articles were excluded if they examined risk
associated with individual factors in isolation and did not
produce a predictive model. Those primarily concerned
with thoraco-abdominal aneurysms or aortic dissection
were also not considered. This review was concerned with
risk prediction of elective AAA repairs, so articles exclu-
sively examining ruptured AAA repair were excluded.
Scores requiring intra-operative or intensive care data were
not considered unless a modified ‘‘physiology-only’’ version
existed, as they could not be used to predict an individual’s
risk pre-operatively. Articles that described systems that
were not used subsequently or were derived from small
populations were excluded as they could not be compared
meaningfully to other established scores.
The main comparator was the area under the curve
(AUC) of a plotted receivereoperator characteristic (ROC)
curve, which indicated discriminative power. Values from
0.70 to 0.50 denoted progressively poorer predictive power
than chance alone, with values over 0.80 indicating reliable
accuracy. The concordance statistic or c-statistic was
equivalent to the AUC of an ROC. Another aspect of
usefulness was the calibration of a model to the population
it was being validated against. This was measured using the
HosmereLemeshow test for goodness-of-fit expressed as
statistical value, degrees of freedom (df) and p-value
(pZ x).
Of 680 potential articles identified in the searches, 602
were excluded according to the stated criteria as not being
relevant from a review of the abstract. The remaining 78
articles underwent detailed review. At this stage 46 articles
were excluded as the models described required peri-
operative details, described scores for ruptured AAA repair,
thoracic aneurysms or aortic dissection. Of the 32 remain-
ing articles, four more were excluded because they
described models that had very small sample size, were not
validated in any meaningful way or had never been studied
(Table 1). After exclusions 28 articles remainedencompassing 10 risk prediction models (Table 2). These
were reviewed in depth.
Results
Models for predicting outcome following elective
open aortic aneurysm repair
Glasgow Aneurysm Score
The GAS was constructed using logistic regression in 1994
using a population of 500 patients undergoing AAA repair
between 1980 and 1990. It identified pre-operative shock,
myocardial dysfunction, renal impairment and cerebrovas-
cular disease as significant factors in determining post-
operative outcome.4 It was validated successfully by the
same group shortly afterwards, confirming the accuracy of
this method of predicting the immediate outcome of elec-
tive and emergency open AAA repair.5 Further work in 2003
validated the GAS using data from 403 patients operated on
in a single hospital, and then again on a separate occasion
using the Finnvasc national database.6,7 The AUC for
immediate mortality was 0.80 (95% confidence interval (CI)
0.71e0.90) in the smaller group. Analysis of the Finnvasc
registry demonstrated that the predictive power for
mortality was lower than previously suggested with an AUC
of only 0.668 (p< 0.0001). This was the only study pub-
lished that firmly suggested that the GAS is inaccurate in
this context. Since then Dutch and UK investigators have
shown the GAS to be highly accurate in predicting mortality
(AUC> 0.80).8,9 In addition the GAS was found to be
a moderately accurate predictor of long-term mortality
when applied to the open repair arm of the DREAM trial
(AUC of 0.74).10 Some investigators have suggested that the
outcome of symptomatic but non-ruptured AAA repair may
also be predicted through GAS, where it could potentially
be used to identify a high-risk group that may not benefit
from immediate repair.11,12
The simplicity of the GAS remains a great strength,
making it easier to collate and use than most other scores.
It has been validated successfully numerous times and
predicts in-hospital mortality with acceptable accuracy in
open AAA repair. However, when the GAS was compared
with more recent models it performed relatively poorly
despite an acceptable AUC of 0.749 (pZ 0.01).13
A drawback of the GAS is that it does not reliably iden-
tify individual high-risk patients due to a low-positive
predictive value.14 It is also consistently inaccurate when
used to predict morbidity (see Table 3).
POSSUM prediction models
The POSSUM score was created in 1991 primarily for use in
surgical audit.15 It contains both physiological and opera-
tive components, and can only be used to predict mortality
pre-operatively if the physiological component is used
alone.16,17 The dataset and the weighing of each variable
are described well elsewhere.18 In 2001 P-POSSUM was
constructed for general surgery, as POSSUM over-predicted
death in low-risk patients.19 Despite this, a small single-
centre study demonstrated good predictive ability of
POSSUM and P-POSSUM in a mixed group of elective and
emergency vascular cases.20
Table 1 QUORUM flow-chart for the search process
Potentially relevant studies identified in
searches and screened for retrieval
(n=680)
Studies retrieved for review of papers
(n=78)
Potentially appropriate studies for final
review containing description of risk
scores for AAA (n=32)
Studies for final evaluation describing
10 potentially useful scoring system
that allowed for pre-operative
prediction or validating existing scores
(n=28)
Abstract not suitable (n= 602)
Paper not suitable (n=46)
Describe risk score requiring operative
data, rupture, thoracic surgery etc
Study not useful (n=4)
Describing scores that were not
validated or did not add to existing
scoring methods
Predicting Risk in Elective AAA Repair 639Modifications were subsequently suggested to improve
predictive accuracy of POSSUM for vascular surgical
procedures including AAA repair. V-POSSUM was developed
by asking members of the Vascular Surgical Society for
Great Britain and Ireland (VSSGBI) to suggest additional
factors that may usefully add to the standard P-POSSUM
dataset. The new model, V-POSSUM, was validated using
data from the UK National Vascular Database (NVD), and it
was found that the operative and physiology score pre-
dicted outcome by a comparison of predicted versus
observed deaths (c2Z 0.89, 4 df, pZ 0.926). The physi-
ology score alone also predicted death (c2Z 1.85, 4 df,
pZ 0.765).21 The models failed to predict the results of
emergency surgery in this instance. The extra data items
suggested by the VSSGBI members did not contribute
helpfully to the model. Despite P-POSSUM and V-POSSUM
operative and physiology models predicting outcome well,
the physiology-only P-POSSUM model was shown to be
inaccurate in elective and emergency cases.21
Subsequent work demonstrated that the V-POSSUM
physiology-only score was accurate in predicting death in
emergency and elective surgery with a c-statistic of 0.877,
but this time the predictions of POSSUM and P-POSSUM
demonstrated significant lack of fit when compared to
observed mortality rates.9 A new model, the Cambridge
POSSUM score, has been proposed which has not yet been
validated nor used as a physiology-only prediction tool.
The various POSSUM-based scores have produced vari-
able results when undergoing validation as a pre-operative
predictive score. Many available studies were concerned
with the score as an audit tool. Use of physiology-only
scores alone yielded inconsistent results when used to
predict outcome of AAA repair. The POSSUM scores were
the most complex scoring systems, and required a largenumber of variables. Missing variables are recorded as
being normal, so the scores can potentially underestimate
risk. Furthermore, some POSSUM variables were scored
subjectively, a potential source of observer bias. Together
these factors suggest that the POSSUM models are unlikely
to form the basis a useful pre-operative risk prediction
score at present.
Vascular Biochemical and Haematological Outcome
Model (VBHOM)
The VBHOM score was first described as an alternative to
the POSSUM scores that were criticised for being unwieldy.
VBHOM is a logistic regression model based on a minimal
dataset derived from NVD haematology and biochemistry
data from a single year. It was initially designed for audit.22
It was validated using a population of patients undergoing
both elective and emergency AAA repair, and appeared to
have a good predictive value. This conclusion was not
supported by further study which suggested that although
discriminative power was good (AUCZ 0.82: 95% CI 0.68e
0.95; pZ 0.0001), it failed to show statistical ‘‘goodness-
of-fit’’ indicating poor calibration.23 In response, a new
VBHOM model was constructed using two years of NVD
entries amounting to 2718 patients.24 External validation
suggested a high degree of accuracy when it was used to
predict death (c-statistic of 0.852) and the number of
deaths predicted by the model closely agreed with
observed mortality (c2Z 8.40, 10 df, pZ 0.590; no
evidence of lack of fit). This suggested that such a model
based on the result of a single pre-operative blood sample
may accurately predict the outcome of AAA surgery.
The VBHOM system requires a minimum dataset which
is entirely objective, and is suitable for collection pre-
operatively in both emergency and elective situations. The
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640 B.O. Patterson et al.results of validation have not been consistent however, and
the original version of the model has been shown to
demonstrate poor calibration. The second version based on
the UK NVD requires further validation.
Estimation of physiological ability and surgical
stress (E-PASS)
The E-PASS system was first used for general surgery, where
it accurately predicted post-operative outcome.25 A
comprehensive risk score (CRS) overall score was derived
from a pre-operative risk score (PRS) and surgical stress
score (SSS), encompassing six pre-operative and three peri-
operative variables respectively. The CRS was shown to
predict operative mortality very accurately with an AUC of
0.92, but could not be used pre-operatively because the SSS
would not be known. However, the PRS alone had a positive
predictive value similar to the overall CRS.13 E-PASS was
more accurate than either the VBHOM or GAS when
compared directly (AUC of 0.92 versus 0.76 and 0.84
respectively) in a 2007 study.23 The CRS also correlated
with post-operative complications and length of hospital
stay (p< 0.001). E-PASS assumed surgical stress-induced
SIRS, leading to multiple organ dysfunction. A drawback of
this prediction method was that systemic inflammatory
states potentially confounded the calculation of the PRS.
Pre-existing systemic inflammatory response syndrome not
measured by E-PASS may have resulted in worse outcome.
As a result development of an emergency model that
accounted for this was proposed. The E-PASS system has not
yet been externally validated.
Leiden score and modifications
The Leiden score used data derived from patients under-
going elective surgery for AAA at Leiden hospital between
1977 and 1988.26 odds ratios associated with pre-operative
factors from a literature search were pooled and incorpo-
rated in the logistic regression model. It was unique in that
it employed a corrective factor for institution-specific
mortality rates. A modified Leiden score was created by
rationalising the cardiovascular risk score, preventing
patients from scoring several times with similar criteria.
The threshold that defined renal impairment was reduced
to be more consistent with other contemporary practice.
The score was found to be a good predictor of mortality
(AUC 0.788), but not morbidity.13 It was better at discrim-
inating risk for those in the lower-risk bracket than high-risk
patients. In 2005 the Leiden score was compared with
a predictive model derived from the UK Small Aneurysm
Trial data.27 It predicted death with moderate accuracy
with an AUC of 0.72, and the latter model was shown to
have poor predictive power and calibration.
The Lee or customised probability index (CPI)
The Lee index predicts cardiac complications for non-
cardiac surgery, and was modified in 2005 for predicting
mortality in vascular surgery patients.28 This method
included specific weighting based on the complexity of the
operation. The score was derived and validated using data
obtained from patients undergoing different vascular
procedures including 837 elective and emergency repairs of
AAA. The c-statistic was 0.83 in the validation set for all
Table 3 Summary of all studies
Study Model O/E Year Country N Peri-operative
mortality
Peri-operative
morbidity
Long-term
mortality
Eagle Eagle O 1989 US 200
Samy GAS O 1994 UK 500 Score proportionate
to risk
Steyerburg Leiden O 1995 Netherlands 246
Samy GAS O 1996 UK 320 Score proportionate
to risk
Vanzetto Vanzetto O 1996 France 134 Perfusion scan
predicts cardiac events
Midwinter POSSUM O 1999 UK 221 Overestimates riskc
P-POSSUM Predictivec
Prytherch POSSUMþ P/V O 2001 UK 444 Predictivec
Prytherch V-POSSUMþ P O 2001 UK 1313 Predictivec Predictivec
Shuhaiber POSSUMþ P O 2002 UK 118 Predictivec Predictivec
Biancari GAS O 2003 Finland 1911 AUC< 0.70 AUC< 0.70
Biancari GAS O 2003 Finland 403 AUC 0.80 AUC for: MI 0.72/
MI-related death 0.78/
Stroke 0.84
Predictive
Kerati Leiden O 2003 Netherlands 361 c-statistic 0.72
Nesi GAS O 2004 Italy 268 AUC 0.75a AUC< 0.70
Eagle AUC< 0.70a AUC< 0.70
Vanzetto AUC 0.79a AUC< 0.70
Leiden AUC 0.78a AUC< 0.70
Modified Leiden AUC 0.79a AUC< 0.70
Kertai Revised Lee index O 2005 Netherlands 2310 c-statistic 0.85
Prytherch VBHOM O 2005 UK 831 Predictive in electivec
Leo GAS O 2005 Finland 49 AUC 0.79 Predictive of MI
(pZ 0.002)
Antonello GAS O 2006 Italy 42 AUC 0.87
Hirzalla GAS O 2006 Netherlands 229 AUC 0.84a AUC 0.66
Biancari GAS O 2006 Finland 5498 AUC 0.7 Predictive
Tang POSSUMþ P O 2007 UK 452 Lack of statistical fit
V-POSSUM Physiology-only model
predictivec
VBHOM O 2007 UK 327 c-statistic 0.80
Tang GAS O 2007 UK 204 AUC 0.84a AUC< 0.70a
VBHOM AUC 0.82a e but lack
of fit
AUC< 0.70a
E-PASSb AUC 0.91 (PRS only)a AUC 0.93a
Braun SVS co-morbidity score Oþ E 2007 Germany 328 No relation No relation
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642 B.O. Patterson et al.procedures. It was unique because it allowed for the posi-
tive prognostic effects of pre-operative statins and beta-
blocker use. As well as being accurate it was simple to use,
but requires further external validation in AAA repair.
Eagle and Vanzetto score
The Eagle score used physiological factors in conjunction
with myocardial thallium scanning in patients who had
major vascular surgery to predict cardiac complications.29
This score appeared to predict the probability of cardiac
events accurately. Other similar work by Vanzetto et al.
produced comparable results.30 Both groups concluded that
patients who may benefit from pre-operative coronary
angiogram and revascularisation could be identified using
these scores. Both the Eagle and Vanzetto scores have been
externally validated, using only the clinical parameters to
predict mortality after elective AAA. The Vanzetto score
was more accurate than the Eagle score, which performed
poorly.13
Models that predict risk associated with
endovascular repair
The suitability of the GAS for predicting mortality following
EVAR has been assessed using data from the DREAM trial.
Immediate post-operative death and two-year survival
were predicted with an AUC of 0.87 and 0.78 respectively.10
Although the cut-off point denoting high-risk patients
differed due to lower mortality in the EVAR group, the GAS
was unexpectedly better at predicting risk of death for
EVAR than for open repair in this instance. Similar claims
were made after using the GAS to predict outcome of EVAR
in the EUROSTAR registry population, despite a borderline
AUC of 0.70 (95% CIZ 0.66e0.74; p< 0.001). This is
considered the minimum discriminative ability accepted in
risk prediction models.14 Recently, two attempts were
made to validate the ‘‘Co-morbidity Severity Score of the
Society for Vascular Surgery and the American Association
for Vascular Surgery’’ (SVS/AAVS co-morbidity score).31,32
Both these studies revealed that this score was a poor
predictor of outcome. In one of these studies the GAS
achieved an AUC of <0.5, and the modified Leiden score
was only weakly predictive. In 2008 several different
models including GAS were compared using a single insti-
tute’s EVAR data, comprising 266 cases. The GAS achieved
a poor AUC of 0.678 (95% CI 0.48e0.97, pZ 0.046), with V-
POSSUM displaying even less accuracy at 0.66 (95% CI 0.51e
0.81, pZ 0.067). The customised probability index (CPI),
and the modified form of this (m-CPI) were weak predictors
of mortality. All of the scores failed to predict post-oper-
ative morbidity. This study concluded that none of these
systems can be recommended for predicting results of EVAR
at present.33
Morphology of an AAA influences the technical feasibility
of EVAR, and dimensions of the proximal neck, extent of
the aneurysmal disease distal to the aortic bifurcation and
condition of the iliac arteries are known to contribute to
graft-related complications and subsequent re-interven-
tion.34 Therefore, some attempts have been made to assign
weight to the various anatomical properties of aneurysms.
A comparison of physiology and morphological scores
Table 4 Summary of relative usefulness of scores identifying major strengths and weaknesses
Model Strengths Drawbacks
Glasgow Aneurysm Score Simple. Consistently validated. Potentially
predicts long-term outcome in open/EVAR
Poor in discriminating high-risk patients. Does
not predict morbidity well. Not reliably
validated for EVAR
POSSUM and P/V-POSSUM Validated audit tool. Physiology-only scores
accurate in some studies for pre-operative
prediction
Large dataset. Subjective elements. Most
models require operative data. POSSUM
overestimates risk
VBHOM Minimal dataset. Validated and highly accurate Early model displayed poor calibration.
Requires further validation
E-PASS Highly accurate for mortality and morbidity.
Relatively small dataset
Cannot be used in SIRS. Requires further
validation
Leiden/modified Leiden Adjusts for centre-specific mortality. Easy to
use. Validated in EVAR (AUC only 0.70)
Less predictive power in higher-risk patients
Eagle score Identifies those at moderate risk of peri-
operative MI requiring revascularisation
Not useful if low or high risk of cardiac event.
Poor predictor of all-cause peri-operative
mortality
Vanzetto score Identifies those requiring coronary intervention
pre-operatively
Moderately accurate when validated for all-
cause peri-operative mortality
Modified Lee (or CPI) Allows for protective effect of medication Performed poorly when validated for EVAR.
Requires further validation for open/EVAR
Australian Audit Risk
Model for EVAR
Comprehensive graft-related outcomes
predicted using easy to use computer program
Requires further validation
SVS co-morbidity score Designed specifically for EVAR Does not appear to predict outcome of open or
EVAR
SVSZ Society of Vascular Surgeons; CPIZ combined prognostic index.
Predicting Risk in Elective AAA Repair 643identified aneurysm length, proximal neck length, neck
angulation, neck calcification, intra-mural thrombus and
distal landing zone as being significantly associated with
outcome. The conclusion of this study was that those with
large aneurysms and poor physiological risk profiles were
generally less technically suitable for EVAR.35
The Australian National Audit of vascular surgery was
recently used to describe factors that influenced long-term
survival and graft-related outcomes.36 Age, ASA, gender
and creatinine were found to be associated with risk.
Maximum diameter, neck angle, infra-renal neck width and
infra-renal neck diameter of an AAA were similarly related
to adverse outcomes. As the audit was derived from
a limited dataset, more complex anatomical features such
as iliac tortuosity or presence of thrombus in the lumen of
the aneurysm could not be analysed for significance.
However, this model predicted a large number of outcomes
and the computer interface is very user-friendly. External
validation of this system is needed.Discussion
A review of existing pre-operative risk predictor scores for
open AAA repair revealed that none are entirely satisfac-
tory. At present the GAS would appear to be the most useful
when predicting risk of mortality after open AAA repair. It is
easy to use and has been validated more consistently than
any other method. Apart from a single study using the GAS,
there is no evidence for the use of any existing scores to
predict the risk associated with EVAR at present. Table 4
summarises the relative strengths and drawbacks of each
score.A novel risk prediction system for EVAR and open repair
based on physiological and anatomical variables, validated
in different geographical areas and based on routinely
obtained measurements, would assist the clinical practice
of modern AAA repair. It could also be used for audit of
case-mix, and a measure of utility such as the quality-
adjusted-life-year (QALY) could be incorporated into aid
analysis of cost-effectiveness.
Routine data collected for Hospital episode statistics
(HES) have been used in England to construct a risk
prediction model from 44,486 patient records who under-
went open and endovascular AAA repair, as well as thoracic
aortic surgery.37 This predicted the outcome of surgery with
an area under the ROC curve of 0.74. Some of the variables
contained in the HES could potentially be used in a model
that would adjust for geographical location and social
deprivation.
A risk score that determined an individual patient’s
predicted risk in specific hospitals would be useful in the
consent process. The Leiden score assigned individual
institutions a modifier that reflected local outcomes. During
development of this system it was suggested that volume of
cases undertaken and individual surgeon experience influ-
enced centre-specific mortality to a greater degree than
the characteristics of the patient population being served.
This would result in complex operations performed in
centres with a higher than average mortality attracting
a prohibitive risk score. Some recent meta-analysis sup-
ported this by demonstrating a strong correlation between
outcome and annual volume of AAA repair undertaken.38,39
Other institutional structural risk factors have been incor-
porated into risk scores such as a ‘‘multi-level’’ model of
the survival of patients operated on for ruptured AAA.40
644 B.O. Patterson et al.This involved each unit being assigned a modifier based on
a local ‘‘ICU effect’’. Although centre-specific modifiers are
an attractive idea they are also very difficult to calculate,
and may not be acceptable to all surgeons.
Although EVAR has a lower mortality rate than open
repair, the aim of future scoring systems should be to
identify those patients who are at high risk of re-inter-
vention or endoleak, as endograft durability is now of
primary importance. A large cohort of patients should be
used in order to identify high-risk subgroups and define
important outcomes. Aneurysm morphology could be
defined comprehensively in each case to identify all
significant features. The importance of assessing anatom-
ical suitability in a standard way is illustrated by a recent
study that reports a higher complication rate if endografts
are deployed in conflict with the manufacturer’s recom-
mended anatomical specifications.41 Recording and audit-
ing the scores of those who suffer device-related
complications as well as those deemed not suitable for
surgery due to limitations of existing devices could direct
development of new techniques and devices for manage-
ment of complex aortic disease.
We propose the development of a new risk scoring
system for AAA repair incorporating anatomical and physi-
ological data to accurately predict a wide range of
outcomes in the short and long term. This score will focus
predominantly on EVAR, and the relationship between
aneurysm morphology and endograft-related complications
will be central to this. A major challenge will lie in making
this score readily applicable to the routine practice of AAA
surgery. Risk stratification scores will continue to be an
important area of research in an era where the outcome
and cost-effectiveness of surgical techniques are under
more scrutiny than ever.
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Appendix
Pre-operative risk score equations
1. GASZ Ageþ (17 for shock)þ (7 for myocardial dis-
ease)þ (10 for cerebrovascular disease)þ (14 for renal
disease).
2. V-POSSUM physiology-only scoreZ ln(R/1 R)Z
6.0386þ 0.1539(physiology score). See www.
riskprediction.org.uk for full description of score.
3. VBHOMZ lne(R/1R )Z2.257þ 0.1511(gender)
þ 0.9940(mode of admission)þ 0.05923(age on admis-
sion)þ 0.001401(urea) 0.01303(sodium)
 0.03585(potassium) 0.2278(Hb)þ 0.02059(WBC).
4. E-PASS e PRS componentZ 0.0686þ 0.00435(age)
þ 0.323(cardiac score)þ 0.205(pulmonary score) -
þ 0.153(diabetes score)þ 0.148(ASA)
þ 0.666(performance status index). All scored 0e1
except ASA (0e5) and PSI (0e4).
5. Leiden scoreZ Centre-specific score (5 to þ10)þ age
(years/2.5)þ cardiac score (MI þ3, CCF þ8, ECG
ischaemia þ8)þ respiratory impairment (þ7)þ gender(þ4 if female). Centre-specific score not in modified,
nor is ECG ischaemia.
6. Lee indexZ type of surgery (AAA þ26)þ IHD
(þ13)þ CCF (þ14)þ stroke (þ10)þ hypertension
(þ7)þ renal failure (þ16)þ respiratory disease
(þ7)þ beta-blockers (15)þ statin (10). Mortality
risk in percent can then be calculated by a standard
nomogram.
7. EagleZ 0.77(age 10)þ (anginaþ1)þ (Q-wavesþ1.4)þ
(ventricular ectopics þ1.2)þ (diabetesþ1)þ (ECG
changes to dipyramidole þ1.3)þ (evidence of ischa-
emia on thallium scan þ2.3).
8. VanzettoZþ1 for each of; age> 77, previous MI,
angina, CCF, DM, hypertension, Q-waves on ECG and
ST-segment changes on ECG. Those at moderate risk
(2e4 risk factors) were thought to benefit most from
thallium scan to assess need for coronary
revascularisation.
9. Australian National Audit Risk Score. See: http://www.
surgeons.org/Content/NavigationMenu/Research/
ASERNIPS/ASERNIPSAudits/Audits.htm.
10. SVS/AAVS co-morbidity scoreZ cardiac score (0e3)þ
pulmonary score (0e3)þ renal status (0e3)þ
hypertension (0e3)þ age (0Z<55, 1Z 55e69,
2Z 70e79, 3Z>80). Score fully described
elsewhere.32References
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